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Introduction
Vulvar varicosities occur in approximately 2% of pregnant women, and usually regress spontaneously after parturition (1) . In general, vulvar varicosities are not an indication for a caesarean-section delivery. However, the vulvar varicose veins may cause extensive haemorrhage should they rupture during the course of labour (2) .
Practically, a caesarean section is sometimes performed in extremely severe cases of vulvar varicosities for fear of their rupture during a vaginal delivery (3) . To date, there is no consensus on the mode of delivery in a rare case of extensive vulvar varicosities.
In order to determine the optimal mode of delivery in pregnancies involving vulvar varicosities, it would be important to understand the underlying causes of vulvar varicosity formation in pregnancy and how the varicosities change in the course of vaginal delivery. We present a case of huge vulvar varicosities in pregnancy that succeeded in an uneventful vaginal delivery. An anatomical evaluation of vulvar varicose veins was also conducted using magnetic resonance imaging (MRI). This article sheds light on the anatomical and physiological aspects of vulvar varicosities in pregnancy. Ultrasound evaluation of lower extremities did not detect deep venous thrombosis. 
Discussion
It is presently unclear whether a vaginal delivery increases the risk of massive blood loss in the event of huge vulvar varicosities. Labour may be allowed and caesarean delivery is performed for obstetric indications. For example, there is no indication for caesarean section other than known obstetric indications in cases of the Klippel-Trenaunay syndrome, which is a congenital vascular disorder that often presents vulvar varicosities (4) (5) (6) (7) (8) . However, some reports (2, 3, (4) (5) (6) , but not all (7) (8) (9) (10) , have
shown that caesarean delivery should be considered in cases of large vulvar varicosities. There is no evidence that either mode of delivery is advantageous in Vulvar varicosities in pregnancy are generally managed expectantly, because most of them disappear after delivery. Ultrasound evaluation of lower extremities should be conducted to rule out deep vein thrombosis. Superficial venous thrombosis is also a risk factor for venous thromboembolism (11) . Antithrombotic prophylaxis with use of low-molecular-weight heparin is considered during pregnancy and postpartum period.
The pathogenesis of vulvar varicosities is mainly valvular dysfunction, but the fundamental aetiology remains unclear. Vulvar varicosity is the most common unusual cause of lower limb varicose veins in a non-pregnant state (12) , and almost half arise from the incompetent varicose veins at the saphenofemoral junction (13) . In our case, the patient had no leg varicosities, but had incompetence of the round ligament veins and the ovarian vein. Vulvar varicosities in pregnancy usually 9 develop after 12 weeks, and vanish soon after delivery. The incidence rises with increasing parity (1) , and several pathophysiologic mechanisms, which are closely associated with pregnancy, is thought to be involved in vulvar varicosities. The possible underlying mechanisms are mechanical compression of the inferior vena cava and pelvic veins by an enlarged gravid uterus, an increase in intravascular volume and hormonal factors (14) . McLennan reported that pregnant women had a progressive increase up to 24 cm H 2 O from a normal of below 10 cm H 2 O in femoral pressures (15) . The increase starts as early as 12-14 weeks of gestation, while antecubital venous pressures remains unchanged during pregnancy (15) . Increased levels of oestrogen and progesterone cause venous distensibility and embrittlement, and a scarcity of valves in the pelvic veins is also related with vulvar varicositites in pregnancy (14) . The other risk factors for vulvar varicose veins may include increasing age, occupations involving standing for long periods and genetics (14) .
Because ovarian vein valves are absent in 15% of women on the left side and in 6% of women on the right (16) , the primary pathogenesis of the current case might be the hiatus, and ends in the femoral vein. The incompetence of the second pathway is the most common cause of vulvar varicosities in non-pregnant women (13) . The third 11 drainage pathway of the vulva is the vein along the round ligament. It runs through the inguinal canal to join the ovarian vein. Round ligament varicosities are rare, and often manifest as an inguinal mass that mimics hernias in pregnancy (17) . In the current case, ultrasonography and MRI exhibited dilated uterine veins, and MRI revealed engorged collateral circulation of the round ligament vein into the ovarian vein. Moreover, vulvar varicose veins markedly improved shortly after the vaginal birth. These findings suggest that vulvar varicosities in our case were mainly due to obstruction of the internal iliac venous system by the gravid uterus, leading to the subsequent incompetence of the round ligament vein and the ovarian vein. Varicose veins in the vulva or lower extremities due to ovarian vein incompetence are associated with pelvic congestion syndrome or recurrent varicosities after surgical treatment (13) . Although there have been no previous reports on evaluation of vulvar varicosities using MRI during pregnancy, this approach will contribute to the anatomical understanding of vulvar varicosities, leading to better management of the varicose veins and possible future pelvic congestion syndrome.
In conclusion, the patient with huge vulvar varicosities had a successful vaginal birth. Women with vulvar varicosities can be allowed to attempt a vaginal The venous drainage of the vulva enters the pelvic cavity through the saphenous hiatus, pudendal canal, obturator canal and inguinal canal. The venous blood drains mainly to the three pathways: (1) the internal iliac vein that receives the internal pudendal and obturator veins; (2) the superficial external pudendal vein and the deep external pudendal vein into the great saphenous vein that ends in the femoral vein;
and (3) the vein along the round ligament into the ovarian vein.
